Human carbonyl reductase 4 is a mitochondrial NADPH-dependent quinone reductase.
A protein encoded in the gene Cbr4 on human chromosome 4q32.3 belongs to the short-chain dehydrogenase/reductase family. Contrary to the functional annotation as carbonyl reductase 4 (CBR4), we show that the recombinant tetrameric protein, composed of 25-kDa subunits, exhibits NADPH-dependent reductase activity for o- and p-quinones, but not for other aldehydes and ketones. The enzyme was insensitive to dicumarol and quercetin, potent inhibitors of cytosolic quinone reductases. The 25-kDa CBR4 was detected in human liver, kidney and cell lines on Western blotting using anti-CBR4 antibodies. The overexpression of CBR4 in bovine endothelial cells reveals that the enzyme has a non-cleavable mitochondrial targeting signal. We further demonstrate that the in vitro quinone reduction by CBR4 generates superoxide through the redox cycling, and suggest that the enzyme may be involved in the induction of apoptosis by cytotoxic 9,10-phenanthrenequinone.